Solution structure of the sixth transmembrane helix of the G-protein-coupled receptor, rhodopsin.
Low resolution electron density maps have revealed the general orientation of the transmembrane helices of rhodopsin. However, high resolution structural information for the transmembrane domain of the G-protein-coupled receptor, rhodopsin, is as yet unavailable. In this study, a high resolution solution structure is reported for a 15 residue portion of the sixth transmembrane helix of rhodopsin (rhovih) as a free peptide. Helix 6 is one of the transmembrane helices of rhodopsin that contains a proline (amino acid residue 267) and the influence of this proline on the structure of this transmembrane domain was unknown. The structure obtained shows an alpha-helix through most of the sequence. The proline apparently induces only a modest distortion in the helix. Previously, the structure of the intradiskal loop connected to helix 6 was solved. The sequence of this loop contained five residues in common (residues 268-272) with the peptide reported here from the rhovih. The five residues in common between these two structures were superimposed to connect these two structures. The superposition showed a root mean square deviation of 0.2 A. Thus, this five residue sequence formed the same structure in both peptides, indicating that the structure of this region is governed primarily by short range interactions.